Purpose: Detection and treatment of prediabetes is an effective strategy in diabetes prevention. However, most patients with prediabetes are not identified. Our objective was to evaluate the relationship between attitudes toward prediabetes as a clinical construct and screening/treatment behaviors for diabetes prevention among US family physicians.
Prediabetes is a state that imparts a high risk for developing diabetes. [1] [2] [3] [4] Recent data have shown that more than a third of adults in developed countries have prediabetes. [5] [6] [7] Detection of prediabetes is a fundamental strategy to keep people from transitioning to diabetes. 1, 3, 8 Once detected, prediabetes should be acknowledged with a treatment plan (metformin or intense lifestyle intervention) to prevent or slow the transition to diabetes. 2, 9 Recent estimates suggest that the prevalence of prediabetes among the US adult population is 36%. Even though recommendations and other evidence suggest that detection and treatment of prediabetes is necessary, epidemiologic studies indicate that the vast majority of people with prediabetes are unaware that they have the condition. 10 Moreover, national estimates of ambulatory care indicate that even with current laboratory tests indicating hemoglobin A1c levels consistent with prediabetes (found in 34% of visits), adults have a very low likelihood of being diagnosed with prediabetes and this diagnosis noted in the medical record. 11 Treatment (lifestyle modification counseling and/or metformin) was indicated in the medical record in 23.0% of those with diagnosed or undiagnosed prediabetes.
Given the evidence that prediabetes is underdiagnosed and treated, it is important to understand primary care physicians' apparent reluctance to screen for and manage prediabetes. It has been suggested that identifying and labeling patients as having a "predisease," in particular prediabetes, is overdiagnosis. 12, 13 We sought to use a set of potential attitudes as a discriminator for practice patterns regarding prediabetes. Understanding why prediabetes is not acknowledged and why treatment plans are infrequently provided is critical for successful interventions to improve diabetes prevention. Thus, the purpose of this study was to survey a national sample of family physicians who are members of family medicine academic organizations.
Methods
This study analyzed a survey conducted as part of the Council of Academic Family Medicine (CAFM) Educational Research Alliance (CERA). CERA is a joint initiative of all 4 major US academic family medicine organizations (the Society of Teachers of Family Medicine, the North American Primary Care Research Group, the Association of Departments of Family Medicine, and the Association of Family Medicine Residency Directors).
The investigators submitted questions related to diabetes prevention for inclusion in the CERA survey. The survey was designed as an omnibus survey incorporating several distinct subprojects focusing on different topic areas. Practicing physician members of CERA-affiliated organizations in the United States were identified for participation. Although these organizations are all headquartered in the United States, some members are from outside the United States. This survey was limited to USbased members. Since some individuals were members of multiple organizations, unique individuals were selected for the sampling frame. The study was approved by the American Academy of Family Physicians Institutional Review Board.
The survey was conducted electronically between February and March 2016, using the infrastructure of the Society of Teachers of Family Medicine. The potential respondents were sent an initial E-mail inviting them to participate. The Email included a personalized greeting, a letter signed by the presidents of each of the 4 participating organizations urging participation, and a link to the survey. Nonrespondents were sent 2 follow-up E-mails encouraging participation.
The survey was sent to 3750 physicians who are members of CAFM organizations. Excluding those who were ineligible or undeliverable resulted in a potential sample of 3602. The survey received 1248 responses, for an overall response rate of 34.65%. Because the survey was structured as an omnibus survey, with several subprojects contained within the overall survey, individuals had the option of skipping individual questions or sections of the questionnaire. Thus the sample size for different sections of the questionnaire may vary from the overall sample size of 1248 respondents.
The survey questions for this study were developed following a review of the literature to identify key concepts and issues suggesting the need for additional knowledge. 2, 8, [11] [12] [13] We evaluated demographics and current diabetes prevention practices. The attitudinal outcomes of interest were physicians' responses to questions related to their attitudes toward diabetes prevention and perceived barriers to diabetes prevention.
Attitudes Toward Prediabetes
We assessed agreement on 8 items about prediabetes using a 5-point Likert-type scale (1, strongly disagree, to 5, strongly agree). These items focused on issues such as the strength of the current evidence for prediabetes screening and treatment, costs and benefits of formally diagnosing patients with prediabetes, and value in focusing on prediabetes for diabetes prevention. We reverse-coded the 3 items for which an answer of disagree would indicate more positive attitudes toward the concept of prediabetes. We then created a summated index of the 8 items with a higher score representing a more positive attitude toward the concept of prediabetes. We split the index at the median so that a score of Ն27 would indicate a positive attitude toward prediabetes as a diagnostic construct and those Ͻ27 would have a less positive attitude. The 8 items can be found in Table 1 .
Perceived Barriers to Diabetes Prevention
We presented 10 possible barriers to diabetes prevention. These were measured on a 5-point scale (1, not a barrier at all, to 5, extreme barrier). These potential barriers included (1) medication compliance, (2) patient's acceptance of diabetes diagnosis, (3) insurance coverage for patient education, (4) patient's ability to modify his or her lifestyle, (5) time needed to educate patient on diet and lifestyle, (6) insurance coverage for glucometers, (7) patient's economic resources, (8) sustaining patient motivation, (9) time for follow-up with patient, and (10) knowledge of treatment options for prediabetes.
Attitudes Toward Treatment
We examined several attitudes toward treatment, including the respondent's belief in his or her ability to implement lifestyle management for patients and patients' ability to comply.
Current Strategies for Diabetes Prevention
We evaluated the reported physician behaviors in terms of providing lifestyle advice to patients with prediabetes by asking about the primary change that they stress to patients (eg, diet, exercise, weight loss). We also evaluated whether the respondent gives general lifestyle advice targeted toward reducing cardiovascular disease instead of advice specific to diabetes to patients with abnormal blood glucose. In addition, respondents were asked the primary strategy for identifying patients at high risk for developing diabetes and which guideline they follow, if any, for diabetes prevention. Table 2 shows the guidelines for screening for prediabetes from the American Diabetes Association and the US Preventive Services Task Force (USPSTF). Metformin as a strategy was also assessed.
Perceptions of Peers and Prediabetes
We asked the respondents to indicate their agreement (1, strongly disagree; 5, strongly agree) with the statement, "Most family physicians do not consider screening for prediabetes to be a high priority in diabetes prevention."
Demographics
We collected data on age, race/ethnicity, academic rank, time in clinic, proportion of patients with diabetes, and proportion of patient population with glucose concentrations consistent with prediabetes.
Analysis
We examined demographic and practice characteristics for the full sample. We calculated the bivariate relationship between positivity of attitude regarding the utility of prediabetes as a diagnostic Table 1 
. Items Used to Create Attitudes Toward the Prediabetes Index
The national guidelines and recommendations for diabetes prevention focused on screening for prediabetes are useful in my practice.
Diabetes prevention should be focused on individuals with lab values indicating abnormal blood glucose consistent with prediabetes.
*Diabetes prevention should be a focus for all patients, regardless of blood glucose levels.
Diagnosing a patient as being prediabetic is an effective way to increase patient awareness of their need for treatment. *Diagnosing prediabetes is misleading to patients regarding them having a disease.
*Diagnosing a patient with prediabetes risks overtreatment.
Current evidence supports the utility of screening for prediabetes.
Current evidence supports the effectiveness of treating prediabetes.
Each item was answered using a 5-point scale (1, strongly disagree, to 5, strongly agree). *Items were reverse coded so that on the summated index, a higher score on the index represented a more positive attitude toward the construct of prediabetes. construct and variables assessing current practice, attitudes toward treatment of prediabetes, and assessment of peers. We also calculated the bivariate relationship between demographic characteristics and the positivity of attitudes regarding prediabetes as a diagnosis.
Results
The characteristics of the respondents are shown in Table 3 . Nearly half spend Ͻ3 half days a week in patient care, and 30% have been in practice Յ10 years. Table 3 also shows the bivariate relationships between attitude toward prediabetes and demographic characteristics. Female physicians and younger physicians have a more positive attitude toward prediabetes as a diagnostic construct. Minority physicians and physicians who have been practicing fewer years also have a more positive attitude toward prediabetes as a clinical construct. Table 4 shows the sampled physicians' screening and treatment patterns. Rather than focusing on 1 behavioral change, a majority of sampled physicians reported stressing equally dietary change, weight loss, and increased leisure time physical activity. The majority indicated using blood glucose testing as their primary method for screening patients for prediabetes, followed by assessing body mass index. Only 52.4% of respondents reported actually following national guidelines; another third was uncertain whether the screening and care they provided were consistent with guidelines. We checked the validity of screening behaviors, specifically regarding the USPSTF guidelines. Despite the new, final guidelines being in place for 4 months at the time the survey was in the field, 2.0% of physicians reported using the draft guidelines, compared with 35.4% who indicated they used the current guidelines. Table 4 also presents the bivariate relationships between the positivity of a physician's view of prediabetes as a clinical construct and attitudes regarding treatment, current practice, and assessment of peers. Physicians with a positive attitude toward prediabetes more frequently provide less general lifestyle advice; they disagree that patients cannot successfully comply with lifestyle changes needed for diabetes prevention, recommend metformin to patients with prediabetes, and follow national guidelines. In addition, physicians with a positive attitude toward prediabetes more frequently use the American Diabetes Association (ADA) as their primary guideline, whereas physicians with a less positive attitude indicate that they use the current USPSTF guidelines. Table 5 presents the bivariate relationships between physician attitude and perceived barriers to diabetes prevention. The severity of perceived barriers differed between the 2 physician groups on a number of items. Notably, a large majority of physicians-both those with positive and those with negative attitudes toward prediabetes-believe a patient's ability to modify lifestyle, economic resources, time for patient education on lifestyle modification, and sustaining patient motivation are significant barriers to prediabetes care.
In addition to splitting physician attitudes at a median score of 27, we also conducted analyses comparing the highest and lowest quartiles. Scores Յ25 were in the lowest quartile, whereas scores Ն30 were in the highest quartile. The results remained consistent with the results using a median split.
Discussion
The results of this study of academic family physicians reinforce that diabetes prevention is an important issue in clinical practice. However, the strategy of achieving diabetes prevention through screening for and treating patients with prediabetes is not universally embraced by academic family physicians in the United States. Importantly, respondents who had a more negative set of attitudes toward prediabetes were less likely to believe that patients can successfully follow lifestyle changes needed for diabetes prevention, were less likely to recommend metformin to patients with prediabetes, and were less likely to agree that screening for prediabetes is a high priority for family physicians. They were also more likely to recommend a general lifestyle aimed at reducing cardiovascular disease, potentially encompassing a concept like the metabolic syndrome, rather than advice tailored toward lowering blood glucose concentrations.
Adherence to guidelines regarding the screening for and treating prediabetes for diabetes prevention was a key component of this study. For several years, 2 major organizations, the ADA and the USPSTF, had inconsistent recommendations for diabetes and prediabetes screening. 14, 15 In 2008 the USPSTF revised its guidelines to recommend sulted in many cases of undiagnosed diabetes being missed, and did not provide direction on diabetes prevention via prediabetes. 16, 17 In October 2015, 4 months before data collection for this survey, the USPSTF revised its guidelines to recommend screening for prediabetes, thereby having both the ADA and the USPSTF recommending screening for prediabetes. 3 The results of this study showed that respondents who were less positive in their attitudes toward prediabetes were less likely to say that they followed national guidelines on diabetes prevention. It is possible that those who were less positive about prediabetes may have been more oriented toward the approach of the USPSTF. However, that is unclear from our data because although there was no draft recommendation from the USPSTF, some of the respondents said that was the guideline they followed. Consequently, we do not know whether individuals were confused about the change in the USPSTF recommendation and reported following the old USPSTF recommendation or the current recommendation. Since the revised guidelines were published only 4 months before this survey, it is possible that many family physicians surveyed were not familiar with the new guidelines. Several key barriers were identified, including a variety of patient-level constraints including sustaining patients' motivation for lifestyle change and patients' ability to change their lifestyle. These barriers make future interventions for diabetes prevention even more difficult. Focusing on an interdisciplinary team approach with appropriate financing may be necessary to successfully address diabetes prevention in primary care. The Diabetes Prevention Program demonstrated the success of rigorous lifestyle change and metformin for diabetes prevention. 18 Yet the Diabetes Prevention Program must function a resource that can work cooperatively with primary care physicians.
To our knowledge, this study is the first to focus on attitudes toward prediabetes among a national sample of family physicians and how those attitudes may affect diabetes prevention. In addition to this strength, there are several limitations to the generalizability of these results. First, respondents are from all in academic settings. Although academic physicians should be a group particularly in touch with new knowledge because of their role in teaching and research, the vast majority do not have full-time clinical practices. 19 Thus the results of this study cannot be generalized to all family physicians, particularly those in private practice. Second, even though the sample size allows us to examine responses from Ͼ1200 respondents, the response rate of 35% is not exceptionally high. Thus there may be some bias among the participants based on their interest in the questions. Although all potential respondents are members of CAFM organizations, it is possible that some of the individuals do not strongly identify with the organizations and thus did not participate. Finally, we were unable to validate the actual practice of the respondents in relation to their responses. It is unclear how well the physicians' actual clinical practice corresponds to their perceptions of their clinical practice. The inability to relate physician perceptions of practice to their actual practice is a significant limitation of this study. However, the questions primarily focused on perceptions about barriers to care and attitudes toward strategies for diabetes prevention, rather than attempting to quantify actual practice behaviors.
Conclusion
There seems to be a great deal of variation in how family physicians view prediabetes as a strategy for diabetes prevention. Only slightly more than half of physicians surveyed reported following national guidelines for diabetes prevention, and a variety of guidelines are followed. In addition, physicians perceive significant barriers to diabetes prevention. To improve diabetes prevention in academic family medicine, a multifaceted approach that targets physician understanding and compliance with guidelines as well as interventions to diminish patient barriers to diabetes prevention are necessary.
